Beet root possess widespread use in many traditional dishes, whereas its consumption has many highly health and therapeutic benefits to a human body attributed to its high content of phytochemical compounds and high antioxidant properties. The objectives of this study was to assess the potential therapeutic effects of beet root pomace powder (BRPP) on nephropathy induced by gentamicin in diabetic rats and study its application in cakes to utilization of it. Thirty adult male albino rats were randomly divided into two main groups and fed on standard diet. Group I: negative control (6 rats) and group II: nephropathy diabetic rats (24 rats) were given a single dose via intraperitoneal injection of 65 mg / kg body weight of streptozotocin (STZ). Then, Nephropathy was induced in diabetic rats via intraperitoneally injection daily of gentamicin (GM) 85 mg / kg body weight for 8 days. Nephropathy diabetic rats group were divided into four subgroups (6 rats each) as follow: First (positive control group), second, third and fourth group received standard diet + 2.5, 5 and 7.5 % of dried BRPP, respectively for 60 days. The results showed that BRPP contained (416.2 mg gallic acid/100 g) total phenolics, (31.3 mg catchin/100 g) flavonoids, (29.2 mg/100 g) β. carotene, (2.91 mg/100 g) ascorbic acid, (166.5 mg/100 g) betalain and had (42.87%) of antioxidant activity. Injection the rats with streptozotocin and gentamicin resulted in elevation in blood and urine glucose levels, lipid profile, kidney functions in the serum and MDA levels with a reduction in the activity of GSH.px, SOD and CAT in kidney tissues and serum insulin levels. Moreover, feeding nephropathy diabetic rats on a daily diet containing BRPP at 5 and 7.5% of standard diet for 60 days produced a marked reduction in the serum levels of blood and urine glucose, lipid profile, kidney function and MDA levels as well as elevation in the activity of GSH.px, SOD and CAT and serum insulin levels compared to the positive control group. Supplemented rats diet with 7.5% of BRPP was more effective in improving the previous parameters. Sensory evaluation of cakes prepared with 7.5% of BRPP showed the better properties in appearance, taste, texture, compressibility, colour and over all acceptability compared with the control and cakes prepared with 2.5 and 5% of BRPP. The study concluded that BRPP has hypoglycemic potent effects and improve renal damage induced by gentamicin in diabetic rats. So, it is advice to add BRPP to bakery products and consume daily for kidney patients.
INTRODUCTION
Diabetes mellitus (DM) is a noninfectious chronic metabolic disease characterized by chronic hyperglycemia with disturbance in the metabolism of carbohydrates, protein and fat induced lack of insulin secretion by the pancreatic β -cells or decreased sensitivity of the target tissues to insulin (WHO, 2016 and Omolaoye et al., 2018) . Chronic hyperglycemia associated with high morbidity and mortality due to progressive damage and severe health complications in most tissues and organs, include kidneys, heart, blood vessels, eyes, nerves and skin (Forbes and Cooper, 2013 & Kahn et al., 2014) . Moreover, the progression and aggravation of oxidative stress produced by the impaired metabolism which appears through several mechanisms, such as glucose autoxidation, protein glucation resulting in the development of diabetic complications as nephropathy causing renal failure, retinopathy leading to blindess, neuropathy, macro and microvascular damage and sexual dysfunction (WHO, 2016(. Diabetes produce excess reactive oxygen species which damage the capillaries in the kidneyʼs glomeruli leading to diabetic nephropathy (Kittell, 2012) . Also, the kidney is affected by some drugs like antibiotics as gentamicin, which is known for its nephrotoxicity (Nale et al., 2012) and accumulation of gentamicin in renal tubular cells causes apoptosis, necrosis and destruction of cells resulting in renal failure with decreased in glomerular filtration rate (Dontabhaktuni et al., 2016 and Palm et al., 2016) . Hromi -Fiedler et al. (2016) showed that diets rich in vegetables and fruits decrease risks of chronic disease. Beet root (Beta vulgaris L.) has widespread use in traditional Arab medicine for the treatment many of diseases (Vali et al., 2007) . Consumption of beet root is associated with numerous health and therapeutic benefits due to its high content of phytochemical compounds and antioxidant properties (Lidder and Webb, 2013 & Panghal et al., 2017) . Beet root contain high amounts of phenolic compounds, flavonoids, carotenoids and betalains, all of which have strong antioxidant and free radical scavenging activities Yanardag, 2010 & Panghal et al., 2017) . Beet root possess hypoglycemic activity by increasing insulin sensitivity and lowering the activity of metabolic enzymes (Murthy and Manchali, 2012 & Indumathi et al., 2017) . As well as previous studies have indicated that red beet root can be used for therapy of renal disorders, where it alleviates renal disfunction and oxidative damage (EL Gamal et al., 2014 and Hassan et al., 2018) .
Beet root pomace as waste after the processing of beet root for juice, has a problem of its dispasal and usually used as an animal feed. Because of beet root pomace has been considered as good source of bioactive compounds, phenolics, betalains, soluble dietary fiber and antioxidant activity and so it could be used as functional food (Canadanovi-Brunet et al., 2011 and Vulic et al., 2014) through the use of beet root pomace as an ingredient in bakery products and antioxidants from waste products can be used for protection against the oxidative stress and increasing the constancy of foods by preventing lipid peroxidation in living systems (Makris et al., 2007) .
Therefore, the objective of this study was to assess the potential therapeutic effects of beet root pomace powder on nephropathy induced by gentamicin in diabetic rats and study its application in cakes as a functional products.
MATERIALS AND METHODS

Materials: Beet root
Beet root (Beta vulgaris, L.) was purchased from the local market of Shiben El-Kom, City, Menoufia, Egypt.
Chemicals
Gentamicin ( Reeves et al., 1993) and consisted of casein (12%), corn oil (10%), cellulose (5%), salt mixture (4%), vitamin mixture (1%) and starch (68%) for 7 days as an adaptation period.
Methods: Preparation of dried beet root pomace powder
Beet root pomace as a waste during the preparation of beet root juice was dried in Alab Tech oven under vacuum (Model No. Lvo˗2040˗Korea) at 50°C. Then it was ground in an electric mill and passed through 80 mesh sieves (British standard screen). The fine powder was kept in polyethylene bags and stored at -18°C until used.
Determination of total phenolics, total flavonoids, β.carotene, ascorbic acid, betalain and antioxidant activity of beet root pomace powder
The total phenolics, total flavonoids and β.carotene contents of beet root pomace powder were determined according to the methods of Kaškonienė et al. (2009 ), Franke et al. (2004 ) & Nagata and Yamashita (1992 , respectively. Ascorbic acid and betalain were determined according to the methods described by Mazumdar and Majumder (2003) and Castellar et al. (2003) , respectively. Antioxidant activity of beet root pomace powder was determined by 2, 2 diphenyl˗1˗ picrylhydrazyl (DPPH) according to Yang et al. (2006) .
Experimental design
Rats were randomly divided into two main groups. The first group, normal control (n=6). The second group: nephropathy diabetic rats (n=24) were given a single dose via intraperitoneal injection of 65 mg / kg body weight of streptozotocin (STZ) dissolved in a freshly prepared 0.01 M citrate buffer (PH 4.5) according to Yanardag et al. (2003) . Diabetes was identified by polydipsia, poly˗urea (visual observations) and measuring fasting blood glucose level after 72 h of injection of STZ. Rats with a fasting blood glucose level above 200 mg/dl were considered diabetic and were used in this study. Then, Nephropathy was induced in diabetic rats via intraperitoneally injection daily of gentamicin (GM) 85 mg / kg body weight for 8 days as described by Jeyanthi and Subramanian (2009) . Nephropathy diabetic rats group were divided into four subgroups (6 rats each) as follows: First (positive control group), second, third and fourth group received standard diet + 2.5, 5 and 7.5 % of dried beet BRPP, respectively for 60 days. At the end of experimental period (60 day), rats were anesthetized with diethyl ether after fasting for 12h and blood samples were collected from the hepatic portal vein and centrifuged to obtain serum which was kept frozen until analysis. The kidneys were removed and washed in saline solution then saved in formalin solution (10 % v/v) according to the methods described by Drury and Wallington, (1980) .
Biochemical analysis
Glucose in blood and urine was estimated according to Rojas et al. (1999) & Hugget and Nixon (1957) , respectively. Serum insulin level was assayed with a Rat insulin ELISA kit. Insulin sensitivity from the final fasting insulin and glucose values was estimated by the Homeostasis model assessment of insulin resistance (HOMA˗IR) according to the following formula: [fasting glucose (mM) × fasting insulin (mUI/L)] / 22.5 (Cordero˗Herrera et al., 2015) . Urea, creatinine and uric acid levels were estimated in serum using commercial kits according to Trinder (1969 ) & Tietz (1986 and Fossati et al. (1980) , respectively. Serum total protein was determined by the method of Doumas (1975) . Albumin and globulin levels were estimated spectrophotometrically using commercial kits according to Tietz (1994) . BUN is more easily measured than urea and is used as an index of blood urea level (Philip, 1994) . Blood Urea Nitrogen (BUN) = 28 / 60 × serum Urea in mg/dl. Cholesterol, triglycerides and high˗density lipoprotein (HDL.c) were determined according to Allain (1974) & Prencipe (1982) and Burstein et al. (1980) , respectively. Low density lipoprotein (LDL.c) and very low˗density lipoprotein (VLDL.c) were calculated according to the methods of Lee and Nieman, (1996) as follows: VLDL.c (mg /dl) = Triglycerides / 5, LDL.c (mg /dl) = Total cholesterol -(HDL.c + VLDL.c). Malondialdehyde (MDA) was estimated in kidney tissues according to the method of Lefevre et al. (1998) . Catalase (CAT), Glutathione peroxidase (GSH.Px) and Superoxide dismutase (SOD) activities were assayed using the methods described by Aebi (1984) ; Necheles et al. (1968) and Masayasu and Hiroshi (1979) , respectively.
Technological methods Preparation of cake
Cake were prepared according to the formula of Khalil (1998) using the following recipe: 259 g wheat flour (72%), 24 g margarine, 24 g sugar,13.55g whole egg, 0.45 g backing power, 10 g skim milk and 30 g cocoa to prepare the control cake, Sugar and margarine were creamed for 3 min at speed 5. The whole eggs were added and mixed in at the same speed for 2 min. The flour, backing powder, cocoa and skim milk were added and the batter was minced for 4 min at speed 6. After scraping down the bowl the batter was mixed for an additional 1 min at speed 6, to prepare cake by replacing different levels of beet root pomace powder, the wheat flour in the formula was replaced with either 2.5, 5 and 7.5% of BRPP. The same order of mixing as described for the control was followed. Cake batters were baked at 220ºC for 30 min in an electric oven (8605 Universal˗Egypt) then removed from the pans and cooled at room temperature (25º C) for 60 min.
Sensory evaluation
Sensory evaluation of cake samples was performed using fifteen of staff members from Department of Nutrition and Food Science, Faculty of Home Economic, Menoufia University according to Sudha et al. (2007) . The panelists were asked to evaluate appearance, taste, flavour, texture, compressibility, colour and overall acceptability of the cakes. A rating scale of l˗10 points was used (10= excellent, 9= like extremely, 8= like very much, 7= like moderately, 6= like slightly, 5= neither like nor dislike, 4= dislike slightly, 3= dislike moderately, 2= dislike very much and 1= dislike extremely). Accuracy and precision were evaluated statistically. Cake was evaluated, 2 h after baking. Panelists evaluated one piece of different cake systems which were offered at the same time in an open area at room temperature (25º C) without special lighting. Water was provided for rinsing purposes.
Statistical analysis
The results were expressed as the mean ± SD. The data for multiple variable comparisons were analyzed by one-way analysis of variance (ANOVA). For the comparison of significance between groups, Duncan's test was used as a post hoc test according to the statistical package program (Artimage and Berry, 1987) . Table ( 1) shows total phenolics, flavonoids, β.carotene, ascorbic acid, betalain and antioxidant activity of beet root pomace powder. Beet root pomace powder contained 416.2 mg gallic acid / 100 g total phenolics, 31.3 mg catchin / 100 g flavonoids, 29.2 mg / 100 g , β.carotene, 2.91 mg / 100 g ascorbic acid, 166.5 mg / 100 g betalain and 42.87 % antioxidant activity. These results are in agreement with Vulic´ et al. (2012) found that the phenolic content of beet root pomace varied from 1.87 to 11.98 mg gallic acid equivalents (GAE)/g dry weight, flavonoids 37.96 mg/100 g of dry weight and the betalain varied from 0.75 to 3.75 mg/g of dry weight. Furthermore, Čanadanović-Brunet et al. (2011) reported that ethanol, acetone, and water extracts of beet root pomace had 376.4, 343.8 and 218.3 mg GAE/g of dry extract phenols, 253.5, 269.7 and 200.5 mg (rutin equivalents RE)/g of dry extract flavonoids, 24.18, 22.65 and 18.78 mg/g of dry extract betacyanins and 17.67, 11.19 and 22.90 mg/g of dry extract betaxanthins and showed that beet root pomace possess radical scavenging activity towards stable DPPH and highly reactive hydroxyl and superoxide anion radicals. This antiradical activity of beet root pomace may due to its content of total phenolics, flavanoids, anthocyanin and betaxanthin. The effect of beet root pomace powder on glucose in blood and urine and insulin in nephropathy diabetic rats are presented in Table ( 2). The nephropathy diabetic rats had higher (P≤0.05) blood glucose level than those in the normal control during the experimental period. Wei et al. (2003) found that Streptozotocin (STZ) had a high affinity for binding the glucose receptors present on the pancreatic β˗cells, its ingestion relish the cytotoxic effect upon these cells and lead to dysfunction or cell death. This subsequently leads to alteration of insulin levels and blood glucose concentrations. The blood glucose level was not affected along the experimental period for the normal and the positive control rats which fed on the basal diet.
RESULTS AND DISCUSSION
At the beginning of the experimental period (0 th day) non˗ significant difference in blood glucose level was observed between the positive control rats and nephropathy diabetic rats fed on BRPP diets (2.5, 5 and 7.5%). However, the blood glucose level of nephropathy diabetic rats fed on BRPP diets was significantly decreased by increasing the experimental period and BRPP levels. At the end of the experimental period (60 th day), blood glucose levels in nephropathy diabetic rats fed on 2.5, 5 and 7.5% of BRPP reduced by 16.45, 32.90 and 44.78% respectively compared to the beginning day. The highest reduction in blood glucose level was found in nephropathy diabetic rats fed on 7.5% of beet root pomace powder. This hypoglycemic effect of beet root pomace powder could be attributed to its content of total phenolics, flavonoids and betalains. These results are similar to the results obtained by Olumese and Oboh, (2017) who found that administered rats with 500 and 1000 mg/kg of beet root aqueous extract for 28 days resulted in reduction in blood glucose levels. This reduction could be due to the presence of bioactive compounds in the extract which potentiated the observed hypoglycemic effect. Also, Abdel-Monem et al. (2014) showed that the aqueous and ethyl acetate extracts of beet root (400 mg/kg) reduced blood glucose levels in diabetic rats.From the results of Table ( 2) it can be observed that nephropathy diabetic untreated rats (positive control) were highly glycosuric, while glucose was not noted in the urine of normal rats. At the 30 th and 60 th day of the experimental period, the urine glucose level was significantly decreased in nephropathy diabetic rats fed on BRPP by increasing the level of BRPP in the rat diets as compared to the positive control rats. Furthermore, at the 60 th day of the experimental period, feeding on 2.5, 5 and 7.5% of beet root pomace powder led to a significant decline in urine glucose level by 18.97, 41.88 and 69.49%, respectively when compared with the 0 th day. Moreover, BRPP at level 7.5% was identified as the most effective in lowering urine glucose level. These results are in accordance with that reported by Gezginci-Oktayoglu et al. (2014) and Sacan and Yanardag (2010) who found that beet root has antioxidant and anti˗diabetic properties in addition to its protective effect against hyperglycemia˗induced tissue damage. Also, Vulic´ et al. (2012) indicated that the pomace extract obtained from Egyptian beet root, contained high amounts of bioactive phenolics and betalains that possessed antioxidant, anti-diabetic and antiproliferative activities.
On the other hand, nephropathy diabetic untreated rats (positive control) and nephropathy diabetic rats fed on BRPP diets had lower serum insulin level than the normal control rats during the experimental period. However, the serum insulin level was significantly (p≤0.05) increased by increasing the experimental period and beet root pomace powder levels. The results are compatible with Panda and Kar (2007) who reported that the anti˗ diabetic properties of red beet flavonoids resulted in increased pancreatic insulin. Treatment with red beet did not influence the plasma insulin level, but decreased glycemia by 22% while, red beet extracts significantly decreased glycaemia and serum insulin levels by 2.5 fold, suggesting the anti˗ diabetic synergistic activity. A significant increase in serum insulin level was observed in nephropathy diabetic rats fed on 5 and 7.5% BRPP diets in the 30 th day of experimental period, while no significant differences were noted in serum insulin levels between nephropathy diabetic rats fed on 2.5 BRPP and the positive control rats. Moreover, at the 60 th day of experimental period serum insulin level increased by 20, 60.42 and 120% respectively for the 0 th day of experimental period. The achieved results confirmed by Ul-Kabir et al. (2015) reported that treatment of aqueous fraction of beet root extract ameliorated hyperglycemia in diabetic mice due to enhanced glucose˗ stimulated insulin secretion mediated by acetylcholine and glucagon˗ like peptide˗1 (GLP˗ 1).
Furthermore, nephropathy diabetic rats had significant reduction in insulin sensitivity index values compared to the normal control rats, while feeding nephropathy diabetic rats with 5 and 7.5% BRPP diets caused a significant elevation in insulin sensitivity index values compared with the positive control rats. As well as, supplementation nephropathy diabetic rats with 7.5% BRPP was more effective in increasing sensitivity index value than those supplemented with 5% BRPP. Our results corroborate the findings of Wootton-Beard et al. (2011) observed that antioxidants, such as flavonoids, betalains and polyphenol in beet root extract improved insulin sensitivity and inhibition of glucose uptake.
The data in Table ( 3) reflects the effect of beet root pomace powder on kidney function of nephropathy diabetic rats. Levels of urea, creatinine, uric acid and blood urea nitrogen (BUN) in serum were used as biochemical markers to evaluate the renal injury. In diabetes, high glucose level caused kidney damages and impairment in renal function resulting in elevation in the levels of urea, creatinine and uric acid which is considered as markers of renal dysfunction. From the Table it can be observed that serum urea, creatinine, BUN and uric acid levels were significantly higher in the positive control rats than that in the normal control rats, while total protein, albumin and globulin had an opposite trend. This elevation in serum markers of kidney function found to be an indicator of decrease in glomerular filtration rate and tissue injury. This results are compatible with the findings of Jain and Somani (2015) and El-Kashef et al. (2015) found that GM induced nephrotoxicity caused significant increase in serum level urea, creatinine and BUN as compared to un˗indicating renal dysfunction. This damaging in glomerular function was accompanied by a reduced excretion of urea and creatinine. Also, this elevation in serum creatinine level in gentamicin group was found to be an indicator of decrease in glomerular filtration rate, whereas the increased serum urea and BUN levels were found to be an indicator of parenchyma tissue injury after tubular necrosis (Sodimbaku et al., 2016) . As well as, hyperglycemia caused a significant elevation in markers of renal dysfunction (Elizabeth and Harris, 2005) .
The data in the same Table showed no significant differences in urea, creatinine, BUN, uric acid, total protein, albumin and globulin levels were observed among the positive control rats and nephropathy diabetic rats supplemented with 2.5% BRPP. On the other side, supplementation nephropathy diabetic rats with 5 and 7.5% BRPP led to a significant reduction in levels of urea, creatinine, BUN and uric acid as well as elevation in total protein, albumin and globulin levels compared to nephropathy diabetic rats supplemented with 2.5% BRPP. These results are concomitant with Hassan et al. (2018) and El˗ Gamal et al. (2014) reported that red beet root attenuates renal dysfunction and structural damage through the reduction levels of serum kidney markers and oxidative stress on kidneys and suggested that beet root extract has a renal protective potential. Also, Tan et al. (2015) found that betanin spelling have effect on serum markers for kidney acute injuries, including urea, creatinine and uric acid in rats.
Furthermore, supplementation of nephropathy diabetic rats diet with 7.5% BRPP was more effective in reducing urea, creatinine, BUN and uric acid levels than those supplemented with 5% BRPP while, nephropathy diabetic rats supplemented with 7.5% BRPP had a higher total protein, albumin and globulin than those supplemented with 5% BRPP. This improvement effect in kidney function may be attributed to antioxidant properties and phytoconstituents of beet root pomace. These results confirmed the results of Xu et al. (2016) showed that flavonoids protected against diabetic nephropathy in STZ˗induced diabetic mice improving blood urea nitrogen, serum creatinine and urine protein levels as well as kidney tissue damage, with a reduction in mitochondrial damage.
The results inTable (4) shows the effect of beet root pomace powder on serum lipid profile of nephropathy diabetic rats. The results indicated that the levels of serum cholesterol, triglyceride (TG), low density lipoprotein cholesterol (LDL.c) and very low density lipoprotein cholesterol (VLDL.c) significantly increased in nephropathy diabetic rats compared to the normal control rats. But, high density lipoprotein cholesterol (HDL.c) had an opposite trend. This is in agreement with Azab and Algridi (2017) who reported that gentamicin treatment caused significant increases in the serum cholesterol, triglycerides, LDL.c and VLDL.c levels in rats and decreased HDL.c compared to the normal control group. As well as, Haque et al. (2014) found that the levels of serum and plasma total cholesterol, TG, LDL.c and VLDl.c increased in diabetic rats. It was mentioned that feeding nephropathy diabetic rats with 5 and 7.5% BRPP resulted in a decrease in cholesterol, TG, LDL.c and VLDL.c levels and an increase in HDL.c level compared with the positive control rats. However, the levels of cholesterol, TG, HDL.c, LDL.c and VLDL.c in nephropathy diabetic rats which fed on 2.5% BRPP did not differ from the positive control rats. The present results are in the same trend with Bala et al. (2019) found that supplementation with 5 g per day of beet root powder for 3 months significantly decreased the serum cholesterol, triglycerides, LDL.c levels and increased the HDL.c level . As the dietary supplementation with 3% of beet root crisps caused a reduction in serum total cholesterol, triacylglycerols and total cholesterol hepatic levels suggested that the beet root crisps could alleviate metabolic changes in dyslipidemic diet˗ administered rats (Wroblewska et al., 2011) .
Moreover, nephropathy diabetic rats supplemented with 7.5% BRPP had the highest reduction in the levels of cholesterol, TG and LDL.c and elevation in HDL.c compared to those supplemented with 5% BRPP, while that the level of VLDL.c in nephropathy diabetic rats supplemented with 5% BRPP did not differ from nephropathy diabetic rats supplemented with 7.5% BRPP. These results are in agreement with Singh et al. (2015) who showed that the consumption of beet root lowered total cholesterol, triglycerides, LDL˗c levels and increased the levels of HDL˗c in humans. Also, Sardi et al. (2009) reported that feeding with 2 g/kg of beet root powder for 10 days resulted in significant changes in serum cholesterol levels and reduction of fatty liver symptoms in a chemically induced diabetic animal model. This improvement of serum lipid profile in rats treated with beet root pomace powder may be attributed to betalain and the high polyphenol content of beet root.
Table (5) shows the effect of beet root pomace powder on antioxidant enzymes and MDA in kidney of nephropathy diabetic rats. In biological systems, there is a balance between the production and neutralization of reactive oxygen species (ROS). This balance is maintained by the presence of natural antioxidants and antioxidant enzymes such as catalase and glutathione peroxidase. The enhancement of lipid peroxidation or the decrease of antioxidant protection present in metabolic diseases or bad lifestyle can induce endothelial dysfunction (Lubrano and Balzan, 2015) . There were significantly an increase of malonaldehyde (MDA) level and a decrease of catalase (CAT), glutathione peroxidase (GSH.Px) and superoxide dismutase (SOD) activities in the positive control rats comparing to the normal control rats. These results could be due to gentamicin increases the generation of ROS which may reduce the activities of antioxidant enzymes and by depleting intracellular concentrations of GSH during the process of combating oxidative stress, which enhances lipid peroxidation (Rajashkar et al., 2012) . Kamel et al. (2015) and Abuelezz et al. (2016) observed that gentamicin caused significant decrease in the activities of renal antioxidant enzymes CAT, GSH.px and SOD coupled with increase in MDA level compared with the normal control rats. Also, Saddala et al. (2013) reported that diabetes mellitus was associated with a free radical induced lipid peroxidation and reduction in antioxidant enzymes activity.
On the other hand, no significant differences were found in the level of MDA and CAT, GSH.Px and SOD activity among nephropathy diabetic rats supplemented with 2.5% BRPP and the positive control rats, whereas feeding nephropathy diabetic rats with 5% and 7.5% BRPP improved the activity of CAT, GSH.Px and SOD as well as the level MDA showed significant decrease as compared with the positive control rats. This positive effect of BRPP may be attributed to its antioxidant and free radical scavenging abilities. These findings are compatible with the findings of Olumese and Oboh (2019) who observed that there are overwhelming significant (p ≤ 0.05) reduction in MDA level in rats administrated with 500 mg/kg BW of beet root extract. Also, Gezginici-Oktayoglu et al. (2014) showed that beet root extract resulted in reduction the oxidative stress and increased the antioxidant defense by the decreased MDA formation and elevated the activities of CAT, GSH.Px and SOD.
Furthermore, the highest elevation in the activity of CAT, GSH.Px and SOD was observed in nephropathy diabetic rats supplemented with 7.5% BRPP, while MDA had an opposite trend. These results indicated that the important role of betalains and other phenolic compounds presented in red beet pomace powder in reducing of oxidative damage of lipids and improves antioxidant status. These results confirmed the results of Hassan et al. (2018) reported that beet root has antioxidant activity, which markedly attenuated the oxidative stress induced by GM and inhibited lipid peroxidation and the enhancement of gene expression and activities of antioxidant enzymes. Moreover, Vulić et al. (2012) found that beet root pomace contained high amounts of bioactive phenol and betalain that possessed antioxidant and antiproliferative activities. These results are similar to the results obtained by Liu et al. (2008) reported that beet root pomace possesses appreciable amount of antioxidant compounds or other substances with positive health effects. Sensory evaluation of cake prepared by replacing different levels of beet root pomace powder is presented in Table ( 6) . The consumer is a major factor for selecting a product quality are colour, odour, taste and texture (Pereira et al., 2013) . No significant differences were observed in appearance, texture and colour between cake prepared with 2.5, 5 and 7.5% replacement levels BRPP and the control cake. Also, there were no significant differences in taste and overall acceptability among cake prepared with 5 and 7.5% BRPP and the control cake. The lowest values of taste and overall acceptability were recorded in cake prepared with 5% BRPP. However, replacement of wheat flour with 7.5% BRPP produced cake which had the highest taste and overall acceptability. These observations are in accordance with those reported by Huma et al. (2017) who found that the replacement of beet root pomace powder in the respective formulations has no significant effect on the overall acceptability and more acceptable in sensory properties of biscuits.
Furthermore, flavour of cake prepared with 2.5 and 5% BRPP was not differed from the control cake, while cake prepared by replacing wheat flour with 7.5% BRPP had higher mean rating scores of flavour than cake prepared with 2.5 and 5% BRPP. On the other hand, there were no significant differences in compressibility between the control cake and cake prepared with 5 and 7.5% BRPP but cake prepared with 2.5% of BRPP significantly decreased in compressibility compared to the control cake. These results are in agreement with the findings of Chauhan and Rajput (2018) who showed that cookies prepared with beet root pomace powder were acceptable on all sensory evaluation (flavour, texture, colour, aroma and overall acceptability). This indicates that the pomace produced from juice industries could be successfully used in the preparation of cake with high healthy benefits. This can be used as a modern functional food.
CONCLUSION
The obtained results indicated that beet root pomace powder possess antioxidant properties, which is a rich source of polyphenols, β carotene, ascorbic acid and betalain, have hypoglycemic effects and mitigates of oxidative damage in renal tissues through improvement of antioxidants system in nephropathy diabetic rats. So, it is recommended to use beet root pomace as a functional food.
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